Introduction. Bullying among peers has immediate and long-term consequences, as it affects children's health-related quality of life. The aim was to examine the association between the frequency, type and dynamics of children's involvement in bullying situations and their academic performance over the school year. Methods. Longitudinal study conducted in 2015 in 9 to 12 year-olds in schools of Bahía Blanca, Argentina. Outcome measures: children's involvement in bullying situations, frequency of participation in bullying and academic performance. Bullying categories were obtained through the Preconceptions of Bullying and Intimidation Among Peers (PRECONCIMEI) questionnaire and academic performance as reflected by each child's school grades. Results. The survey included 375 children, of which 22.1% (83/375) were repeatedly involved and 30.12% (113/375) were occasionally involved in bullying situations (20.27% [76/375] reported having participated by the year end but not at the beginning, and 9.85% [37/375] showed the opposite behavior). No statistically significant differences were found, regardless of the course subject analyzed. Grades were found to have improved by school year-end, in all groups assessed. Conclusions. No association was found between bullying and academic performance.
INTRODUCTION
Bullying among peers is an act of unjustified aggressive behavior which, despite having different levels of severity, is always violent because it perverts the expected order in social relationships. It is characterized by the following three criteria: it is intended to cause harm; it repeats over time and it occurs in situations of power imbalance. It happens when a more powerful child or group of children attacks a less powerful child. Bullying can be physical, verbal, social and/or psychological abuse. [1] [2] [3] In recent years, peer bullying has transcended the institutional setting to become a major public health problem on account of both its magnitude and the negative impact on the health of children involved in the short and long terms. 1, 2 Children who participate in these situations assume different roles: bully, bullied, bystander or bully and bullied, depending on the circumstances. The same child, however, may take on different roles over the year, which rules out the idea of a static profile. [3] [4] [5] Based on a preliminary crosssectional study conducted in 2012 in a school in Bahía Blanca, Argentina, we carried out this survey, which was aimed at examining the association b e t w e e n f r e q u e n c y , t y p e a n d dynamics of a child's involvement in bullying situations and his or her academic performance over the school year.
POPULATION AND METHODS
Prospective longitudinal study carried out in 2015 in seven schools in Bahía Blanca. The study population was made up of 9 to 12 year-old students in grades 4 to 6 in the seven participating schools (five public and two private institutions) selected by convenience sampling from among the city's 71 public primary and 29 private schools, according to the District Board of Education's criteria. Each school had different characteristics in terms of location, enrollment and desired education profile.
School A: Strategically located, with a heterogeneous enrollment level (students came from different neighborhoods). It focused on diversity, an approach to current curricular contents, and rules of coexistence.
S c h o o l B : L o c a t e d d o w n t o w n , w i t h a high enrollment fee and middle and high socioeconomic level students. It focused on high-quality education and the peer-to-peer and student-teacher relationships.
School C: Located in the university district, with a varied enrollment level since many students were the children of professionals who had attended the Universidad Nacional del Sur. It focused on individual work based on each child's possibilities, high-quality education, and the peerto-peer and student-teacher relationships.
School D: Located on the outskirts of the city, attended by local children. It focused on community work and high-quality education.
School E: Located in an outlying neighborhood and attended by local children of middle to low socioeconomic levels. It focused on community and cooperative work.
S c h o o l F : L o c a t e d i n a n o u t l y i n g neighborhood. Private catholic school run by the Salesian community. It featured a professional counseling team. The student population was mostly of middle socioeconomic level.
School G: Downtown location; private catholic school that featured a professional counseling team. Students came mostly from middle to high socioeconomic backgrounds.
Based on the data collected during the first and third quarters of school year 2015, children were classified based on their involvement in bullying situations (exposure variable). The exposed group was made up of children who reported having participated in bullying situations, repeatedly or occasionally, while the unexposed group was composed of those who reported having not. In each group, we described academic performance at the end of the first and third quarters, and at the end of the school year, and assessed its progression depending on the type of exposure.
Children aged 9 to 12 years attending the second cycle of primary education in these schools were eligible. Only children authorized to participate by their caregivers (by signed informed consent) were included; in addition, children had to give their assent to participate and be present on the day of the survey. Children with an intellectual disability that prevented them from understanding the questions were excluded, even if they had been authorized by their caregivers and had given their assent.
Data collection tools: The child version of the self-administered Preconceptions of Bullying and Intimidation Among Peers (PRECONCIMEI) questionnaire was used to measure exposure. It featured 14 items covering different dimensions (role, cause of bullying and situation-related aspects of bullying). The questionnaire was administered at school during class hours, in a separate room. Two members of the research team, different for each school, were present during questionnaire administration to explain the nature of the study to the children, ensure questionnaire confidentiality, and answer any question they had. The questionnaire was confidential but not anonymous; it contained a code identifying each child, only known by the research team assigned to each school. T h e P R E C O N C I M E I q u e s t i o n n a i r e w a s administered on two occasions, on the first and the third quarters of the school year. The date for questionnaire administration was strategically selected for each school so that it did not coincide with school events and group activities that would have resulted in absenteeism. The event of interest-academic performance-was measured on the basis of the average grade per subject and the general average grade. This data was obtained from high school sources (school records of the children enrolled in the study) made available by the authorities of each institution.
Operational definition of outcome measures:
 Child's involvement in bullying situations: It was assessed by means of the PRECONCIMEI. The "bullied" role was established based on children's affirmative answers to items 2, 3, 5, and 8 of the child version; the "bully" role, on affirmative answers to items 7 and 9; and the "bullied and bully" role, based on affirmative answers to the six questions; lastly, children were considered "not involved" if they answered no to all questions.  Frequency of involvement in bullying situations based on children's perception (dynamism):It was assessed by analyzing both PRECONCIMEI measures, one at the beginning and another one at the end of the school year. When the child reported having participated in bullying in both questionnaire administrations (regardless of the type), such participation was defined as "repeated involvement"; if the child reported having participated in bullying only in the first or only in the second questionnaire administration, it was classified as "occasional involvement: involved-not involved" or "occasional involvement: not involvedinvolved", respectively; and if the respondent had not met participation criteria in any measurement, his/her participation was defined as "no active involvement".  Overall and subject-specific academic performance: This outcome measure was assessed on the basis of school grades in Language Practice, Math, Social Sciences, Natural Sciences, English, Art Education and Physical Education for the first and third quarters of the school year, as well as the annual average grade.
Statistical analysis
To compare final grades for each subject among groups, based on the frequency of involvement in bullying situations, the analysis of variance (ANOVA) was used, with assumptions having been previously verified. In the analysis by subject, the difference in the grades of the first and third quarters was compared with the frequency of involvement categories using the Kruskal-Wallis test, as homoscedasticity was not verified. A value of p < 0.05 was considered statistically significant. The analysis was done using the SPSS 23 software.
Ethical considerations
T h i s r e s e a r c h w a s a p p r o v e d b y t h e Institutional Research Bioethics Committee of Hospital Municipal de Agudos "Dr. Leónidas Lucero" (HMALL) from Bahía Blanca, certified by the Central Ethics Committee of the Ministry of Health of the Province of Buenos Aires under no. 105/2013. This study was approved by the authorities of the participating school. Prior to questionnaire administration, child assent and parent or caregiver informed consent were obtained. Grades were provided by the school principal using codes to avoid children identification and safeguard their anonymity.
RESULTS

Study population
At the beginning of the year, 99% of the eligible population (1182/1186) were contacted. Only 40.53% (479/1186) of the eligible population gave their consent to participate. In the first questionnaire administration, 35.27% (417/1186) were included. In the second questionnaire a d m i n i s t r a t i o n , 3 7 5 o f t h e 4 1 7 c h i l d r e n participated, as contact was lost with 42 children. Finally, 375 children were included in the research: 183 boys and 192 girls (Figure 1) . The average age of the entire population was 10.41 ± 0.91.
The characteristics of both groups are compared in Table 1 . It is worth noting that none of the outcome measures showed statistically significant differences.
Dynamics of peer involvement along the school year
Of the 375 students who responded to both surveys administered in 2015, 68% (255/375) reported that they had not participated in bullying situations in the first questionnaire administration, while such percentage came down to 58% (216/375) in the second questionnaire administration.
Source: Prepared by authors.
Figure 1. Flow chart
Percentages of children's involvement in each bullying category, as defined in the PRECONCIMEI, are shown in Table 2 .
It was found that 47.73% (179/375) had never been actively involved, 30.12% (113/375) had occasionally been involved, and 22.1% (83/375) had repeatedly been involved in a bullying situation. Children whose behavior changed from the first questionnaire administration to the second one (occasional involvement) accounted for 20.27% (76/375), with a worsening in their behavior, as they reported having participated in bullying at the end of the year but not at the beginning. Contrarily, 9.85% (37/375) showed the opposite behavior (Table 2) . 
Overall academic performance based on the involvement in bullying situations
In analyzing each group's overall performance, a similar grade distribution was evidenced regardless of the role adopted by the child in each questionnaire administration. Physical Education and Art Education were the two subjects where children performed best, while they exhibited the poorest grades in Language Practice and Math.
In comparing final average grades, both overall and by subject, among categories of frequency of involvement in bullying situations, no statistically significant differences were detected (Figure 2) .
The group who reported not having been involved in bullying in both questionnaire administrations was the one that exhibited the best academic performance at year-end, although such improvements over the school year were not statistically different for any of the subjects assessed when study groups were compared (Table 3 ). In addition, statistically significant differences were found in relation to final average grades in boys and girls. Boys achieved a final average grade of 8.20 and girls, 8.41, with a mean difference of -0/216 and a confidence interval of 95% (-0.35; -0.83), with a p value of 0.02. Thus, girls exhibited better academic performance than boys.
DISCUSSION
This was the first study conducted in our country aimed at analyzing the dynamics of peer bullying over an entire school year and its correlation with academic performance.
This longitudinal research evidenced no association between bullying and academic performance among public and private primary schools in Bahía Blanca, Argentina. All studied groups exhibited an improvement in school grades over the school year 2015.
Involvement in bullying situations was shown to impact on the health-related quality of life, regardless of the role assumed by the child; and Dynamism such impact was directly proportional to the persistence of the child's participation. This is in line with what was reported by Olewus, who identified conditions ranging from depression to school social and academic integration problems in victims. 3 In another study not pertaining to the project,6 a decrease in academic performance associated with bullying was also observed. In turn, poor academic performance was suggested as a risk factor for the persistence of bullying situations in subsequent years. 7 A young individual's academic performance entails not only correct exercise solving: there is a learning process that will allow him or her to figure it out, during which a wide range of tools are acquired. 8, 9 When these are not properly obtained, a disturbance occurs in learning and in the way of coping with everyday situations, resulting in a vicious circle.
The results of this study contradict other surveys in which a negative association is identified between both outcome measures. 10, 11 A previous study carried out within the same research project determined lower grade averages in Language Practice and Math in children with reported involvement in bullying situations, which made it possible to determine the challenges these children were experiencing in the subjects relating to their cognitive and communicational development. 12 A survey carried out in Chile in public and private schools on a sample of 84 students aged 8 to 12 years revealed that the greater the involvement in bullying situations, the lower the academic performance, particularly in Language Practice and Math. The reduced sample size may explain the significance of results. Although this study evidenced greater final academic performance in children who had not participated in bullying situations over the year (the "not involved-not involved" group), the difference with the rest of the groups was not statistically significant.
Since most studies mentioned above were cross-sectional, it was not possible to analyze the direction of the bullying-academic performance association or to consider the school bullying phenomenon as a dynamic process. In this study, only 30% of respondents changed their behavior from one questionnaire administration to the other, which was consistent with Gendrom's 5 studies, where a dynamic pattern was identified (children usually took on different roles and could even become involved in this type of situations on an isolated basis). The dynamism that was not evidenced by other studies might be a determinant at the time of analyzing the relationship between these variables. In examining academic performance, it must be borne in mind that not all children learn at the same pace or with the same kind of teaching. The present educational system uses a numeric scale to grade the student's extent Table 3 . Difference between grades of third and first quarters outcome measure. N: 375 (*) P value, Kruskal-Wallis test. e222 / Arch Argent Pediatr 2018;116(2):e216-e226 / Original article of accomplishment of syllabus milestones. However, some authors claim that this evaluation method is hardly representative as it is intended to compare all students against an objective standard that generalizes learning, and there is a risk of underestimating each student's individual capacity. The focus should be placed on teaching children in such a way that they become creative individuals, who can develop good judgment and have the questioning and constructive attitude required to live in today's world. This becomes evident when performance is analyzed on a subject basis: Students performed best in Physical Education and Art Education regardless of their degree of involvement in bullying. 13 This finding is consistent with the way in which these subjects are taught. In both Art Education and Physical Education, students have a handson participation in their learning, autonomy to decide what to do and how to do what is asked of them, which, in general, is consistent with their competences. 14 The results obtained show that academic p e r f o r m a n c e i s t h e p r o d u c t o f m u l t i p l e factors, in line with what has been found by Cuevas, 15 who characterizes it as the process conditioned by cognitive factors, learning styles, student's personal variables and family and institutional variables, which include the studentteacher relationship. Thus, a child's academic performance will not only be dependent on his or her academic setting but also on the evolution of his intellect and his or her social development.
One identified limitation is having assessed academic performance on the basis of the current grading system, as teachers are prone to increasing grades as the year progresses. In addition, other variables, such as student absenteeism and grade retention were not taken into consideration. This would have allowed for a more holistic look into academic performance.
CONCLUSION
This study confirmed the absence of an association between bullying and academic performance from a longitudinal perspective. No association was found in the analysis of the annual average grade or in the analysis of grade variation on the basis of the role assumed in bullying situations. This finding contradicts the literature; hence, further studies are needed for irrefutable conclusions to be reached in relation to this phenomenon. n
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